1900 to 190 in the period 1921-1925, a decline of 23 per cent., the respective percentage figures for bronchitis and pneumonia being 21 and 25.
Pneumonia mortality is heavier in the northern than in the southern group of counties, including London. The relative death-rates in these two areas in the period 1911-1914 were 1314 and 903, showing an excess in the north of 31 per cent. Comparable rates in the period [1921] [1922] [1923] [1924] [1925] were 1, 223 and 840, the relative excess in the north being approximately the same. Whilst the decrease in England and Wales, as a whole, was 9 per cent., in the north and south it was 7 per cent. The relatively high mortality in the north is therefore maintained (Table II) . The mortality from pneumonia in England and Wales varies from year to year. The north, the midlands and the south all share. in any fall or rise which occurs in any one year (Table II) . There is apparent, apart from influenzal occurrences, no such periodicity as is found in certain other infections. Therefore, some factor must be influencing the prevalence of the mortality from these diseases which is common to the whole country. 
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Climatic conditions doubtless play a part in determining the incidence of catarrhal affections of the respiratory system. The influence of the climate upon health, however, is a subject which has been incompletely studied. Neither extreme heat, nor extreme cold, nor extreme variability, presents the optimum conditions for physical health.
In nine representative cities of America, in which the mean annual temperature ranged from 44. 10 F. to 69 I" F. during 1911-1917, there was less pneumonia amongst the white population of the four warmer cities than of the four colder cities. Nevertheless, the warmest city did not have the lowest rate, nor did the coldest city have the highest.
In England and Wales the mortality from pneumonia is affected by atmospheric Section of Epidemiology and State Medicine 51 temperature. Table III 
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these figures be clharted the similarity of the curves will be evident and the relationship of the two in the series of first quarters is so close that, given the mean temperature of the first quarter of any one year, it is possible to calculate, approximately, the pneumonia death-rate for that period. The coefficient of correlation between the number of deaths and the mean temperatures during the first quarters of the years 1912-1924 works out at -0O768 ± 0-076.
The influence of air temperature is not so apparent when the relative means of different areas are considered together with the respective death-rates. The mean annual temperature in the south is consistently about two degrees highler than that in the north, wlhereas the mean temperature of the northern area varies but slightly from that in the midlands (Table V) . It might therefore be expected that, if air 
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temperature is the all-important factor, pneumonia incidence in the north and midlands would be similar, and that in the south it would be relatively low. Such is not the case. The ratio between the lneumonia death-rates in the north and midlands, taking the average of two periods, 1911-1914 and 1921-1925 , is 1P42 to 0 1, whilst the ratio between death-rates in the midlands and south,inoluding London, is 1-02 to 0 1 (Table VI) . 
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In Manchester, a typical northern town, the coefficient of correlation for the years 1925 and 1926 between the weekly mean temperatures and the weekly number of notified cases of pneumonia having their onset in those several weeks is 0 703 ± 0 047. An attempt to correlate the number of cases occurring daily, according to the date of onset of illness, witb the daily temperature showed no definite correlation. It might be thought that fluctuations of temperature, rather than the annual means, should show some definite relation to pneumonia mortality. An effort to measure the relation between the extremes of temperature experienced in successive weeks in Manchester, and the respective number of pneumonia cases occurring in those weeks, or in the weeks following, produced negative results. This may be due to faulty data regarding the dates of onset of illness, or, if the data are correct, it may indicate that the comparatively small fluctuations of temperature which are usual in this country have no serious effect upon pneumonia incidence.
All these considerations contribute in showing that, although there is some direct relation between air temperature and pneumonia mortality, there are other factors of predominating importance which are responsible for the greater incidence of pneumonia in the northern compared with the southern counties.
It is in the large towns that pneumonia prevalence is excessive, and it is the environmental conditions of these towns which are the determining cause. Fogs of a type peculiar to large towns are harmful. In order to demonstrate the effect of black smoke on health in connection with fogs, particulars were collected in Manchester regarding the deaths from pneumonia in each of the six weeks preceding, and in each of six weeks containing and following fifty-nine consecutive fogs in the years 1897 to 1910. Only fogs of two or more days' duration were used. The results are shown in Table VII . The figures express a probability that the increase in the number of deaths was partly due to fog or to some accompanying phenomenon, fog merely accentuating normal conditions. In a recently made investigation,' Russell concludes that although the number of respiratory deaths in the week following fog is more highly correlated with the fogginess than with the temperature of the previous I Lancet, 1926 (ii), 1128. Medicine   53 week over certain periods, yet, on the average, a low temperature exercises a greater influence.
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The direct influence of fog on the general trend of the pneumonia death-rate is not great. Recorded fogs are fewer now in Manchester than in the past, but the heavy decline in the number of fogs has not been associated with any decline of corresponding magnitude in the number of deaths from pneumonia and bronchitis, as shown by the following figures for Manchester: 
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Nor is any close association observed if individual years be examined. Table VIII gives the number of fogs and the death-rates in Manchester for pneumonia and 
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bronchitis in each of the years 1916 to 1925. There appears to be no correlation.
For instance, in 1916 the number of fogs was fifteen and the death-rate 285.
In 1922 fogs numbered seven and the rate was 308. In 1925 there were twenty-six recorded fogs and the death-rate was again 308.
Although, therefore, fog may exert some influence upon pneumonia prevalence, such influence is, in the mass, unnoticeable and represents only a minor and unimportant factor in the epidemiology of these diseases. Fog is only a contributor to those conditions which tend to occlude the rays of the sun. Light is shut out from the northern cities of England over a great part of the year. The average annual percentage of possible sunshine during the period 1881 to 1915 in certain towns was as follows: Manchester 24, Hull 22, Southport 35, Blackpool 36. In the northern area Manchester is above that of Hull only.
Records of light tests made in Manchester and Timperley, a district within seven miles of the centre of the town on its southern, border, show clearly the effect of town conditions upon the amount of light and upon the quantity of ultra-violet rays which are able to penetrate the prevailing gloom* (Table IX) . The light tests were made by the iodine method, and the tests for ultra-violet rays by the acetone blue method. It will be noted that throughout the year Manclhester receives but 54 per cent. of the light received in its more favourably situated suburb, and that during the winter months the percentage is even lower. -As regards the ultra-violet rays, records made during the last nine months show that, as compared with Timperley, 36 per cent. of the rays are, on the average, occluded.
McClure: The Incidence of Pneumonia
In the words of Leonard Hill, smoke pollution cuts off from the cities ultraviolet rays, warmth and light, destroys green food, the primary source of vitamins, making the streets and parks filthy and dismal, and driving the people away from health-giving outdoor exercise into unhealthy, sedentary and indoor amusements.
Pneumonia mortality is greater in county boroughs than in urban and rural districts. This statement holds good, whether speaking relatively of districts in the north or in the south.
Pneumonia is an infectious disease, and is spread from person to person, and precedent catarrhs are rapidly disseminated amongst persons living' in close contact with one another. Like other infections, the spread is favoured by the aggregation of people.
Measles, whooping-cough, scarlet fever and, to a less extent, diphtheria, are more prevalent in the north than in the south, and more so in towns than in rural districts. Table X gives the figures for north and south, including London, and for the county boroughs and rural districts during the years 1922-1925. If London be excluded, the relative excess in the north is greater and diphtheria falls to some extent into line. It will be seen that the excess of mortality from these diseases is relatively as great as, or greater than, is the case with pneumonia. There is no evidence that this undue prevalence is due directly to fogs or lack of sunshine. Nor is it due to poverty, for those persons living in the poorer areas are apparently less susceptible to these diseases. Although climatic and atmospheric conditions may contribute to the prevalence of pneumonia by lowering the vitality of the individual, their influence is neither predominant, nor even prominent. Distribution of population is the important factor. The greater the density of population in any area, the higher is the mortality from pneumonia.
The occurrence of a higher pneumonia mortality in towns than in rural districts is not peculiar to tlhis country. Statistics of the registration states of America indicate that deaths from pneumonia in the cities exceed those in the rural districts by about 50 per 100,000, the rates being higher in the cities at all ages (Table XI) . 
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There is considerable evidence to show that the excess of deaths from pneumonia in the northern counties of England and Wales is due to the greater aggregation and density of the population compared with the south. The population of the northern counties in 1925 was about 13,071,890, and of the southern counties it was 6,140,970, or, including London, 10,752,970. In the north 55 per cent., or more than half of the people, live in towns with populations of over 50,000, whereas 25 per cent. are in communities of less than 20,000. In the counties of the southern group the position is reversed, 25 per cent. of the population live in towns of over 50,000
Section of Epidemiology and State Medicine 55 persons, and 48 per cent. in communities of less than 20,000. lf London be included, adding an urban population of 4,612,000, the advantage still remains with the south (Table XII) . mortality, both in the northern and southern counties, varies directly with the degree of aggregation of the several populations. The northern counties, placed in order of their pneumonia mortality-rates reckoned over the last three years, counties with the higher rates being placed first, are Lancashire, Durham, Yorkshire, Northumberland, Cheshire, Cumberland, Westmorland. This is the order in which the counties are placed if they be classified according to the percentage of the population of each living in communities of 50,000 or over, except that Yorkshire and Durham change places (Table XIII) . And it will be noted that if the counties be grouped in the order of the density of their population, those with the larger number of persons per acre have a higher death-rate from pneumonia than those with the smaller number of persons per acre.
The same relation between the mortality-rate and crowding on area exists in the several towns of Lancashire with individual exceptions. There are in Lancashire 15 county boroughs, in 8 of which the number of persons per acre exceeds 20, and in 7 of which the number per acre is less than 20. Taken in these two groups the average pneumonia death-rate for the three years 1923-1925 was, in the first group 146, and in the second group 110. Further, it can be shown that in a representative large town a similar relationship is evident in the several districts of that town. If the 35 wards of Manchester be grouped into those in which the number of persons per acre is below 50, between 50 and 110 and 100 or more, the pneumonia mortality becomes progressively greater in each group. This is so both for lobar and for broncho-pneumonia, but the proportion of cases of the latter disease is relatively much greater in the more crowded areas than is the case with lobar pneumonia (Table XIV) . 
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in the spread of these diseases. It is noticeable that here again lobar pneumonia is influenced to a much less extent than broncho-pneumonia by immediate environmental conditions. 
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From a study of the age incidence of these two varieties of pneumonia, from the difference in the class of persons attacked and from the different distribution of cases over the year, it is clear that the-two diseases under consideration are distinct entities from an epidemiological point of view. All the figures which have been quoted tend to show that overcrowding on area, and in individual houses, is the Section of Epidemiology and State Medicine 57 essential contributing factor in the spread of pneumonia. In the case of lobar pneumonia the immediate environmental conditions are of less importance. It is possible that the incidence of lobar pneumonia depends more upon the incidence of human carriers of the pneumococcus, which varies from time to time, but becomes greater during the winter months immediately preceding the period of the year when mortality from pneumonia is greatest.
CONCLUSIONS.
(1) Pneumonia is endemic in this country. The excess of pneumonia in large towns is not due to differences of age distribution, the mortality-rates in towns being higher at all ages.
(2) Fog and black smoke affect contiguous districts in our cities equally, but it is only in overcrowded districts that the mortality is excessive.
(3) Climatic conditions are contributing factors. It is not the cold weather in itself which causes pneumonia, but the behaviour of persons in cold weather which induces colds and catarrhs. It is not possible to draw a distinct line between pharyngitis, laryngitis, bronchitis and broncho-pneumonia. The majority of the population suffer from one or more colds during the year. After an investigation in Pittsburgh, U.S.A., it was estimated that the number of common colds per person each year was three, and, out of 2,507 cases of pneumonia, it was found that 71 per cent. had a history of preceding cold.
An endeavour was made in Manchester to ascertain the origin of 1,000 cases of pneumonia in children under five years of age during 1925 and 1926. 517, or 51 7 per cent. of the children had previously suffered from pneumonia or bronchitis, or were the subjects of repeated colds. The percentage in the case of lobar pneumonia was 48, and in broncho-pneumonia 56. It would appear, therefore, that pneumonia, especially broncho-pneumonia, frequently has its origin in a common cold or attacks those whose vitality is lowered by chronic catarrhal conditions. This catarrhal state is most common amongst children living in an overcrowded environment, in badly ventilated living and sleeping rooms, faced as they are by the chances of mass infection repeated over and over again.
(4) There is, therefore, considerable evidence showing that overcrowding on area, and in individual houses, is directly responsitle for the high incidence of pneumonia. If this view be accepted, the remedy lies in the development of our housing and town-planning schemes. Every additional open space provided in our towns, every slum area demolished, whether large or small,-every effort made to clear the centre of our cities and to re-house under hygienic conditions will tend to reduce the mortality from these diseases.
I have to thank the Medical Officer of Health for the City of Manchester for permission to carry out this investigation.
Di8cussion.-Sir WILLIAM HAMER: This very interesting paper calls to mind the finding of Chalmers that epidemic diseases of the central nervous system are endemic in Glasgow. Dr. McClure holds that pne.uMonia, too, is an endemic disease and has a periodicity identical with that of influenza. In the fifth section of the " Medical Observations," however, influenza appears in a complete setting of cerebro-spinal, pulmonary and gastro-intestinal prevalences. Thus Sydenham, describing the "Constitution" of 1675, says, "The fever exhibited the symptoms of dysentery and diarrhcea . . . it attacked the head . . . but everyone who had any practice among the sick knew the predominance of the fever and knew that the aforesaid dysentery and diarrhoea were symptoms rather than essential and primary diseases." Then came "coughs and catarrhs . . . the fever, however, remained the same as before." He adds, "All that I know is what I know well . . that all the diseases which have originated from it have been the same." There follow detailed descriptions of the precursory "lethargies" and " stupors," of the widespread July prevalence, of the pneumonias of October and November and of the return of the " stupors " and " lethargies." The voice speaks from the faraway seventeenth century, but how accurately the description fits the 1918 constitution ! It is not merely pneumonia, then, it is not merely cerebro-spinal fever that concerns us, our quarry is that elusive endemic disease " influenza in mufti." Some of those present to-night may live to see the day when prevalent obsessions regarding clinical entities, pathognomonic signs and immutable causal organisms will cease to obscure great issues. Honest Dogberrys will then admonish any die-hard Borachios and Conrades who still persist in disgracing the Lady Epidemiology before the whole assembly; will tell them "it is proved already that they are little better than false knaves, and it will go near to be thought so shortly"; and will appropriately intimate to them that they " will be condemned into everlasting redemption for this."
Professor GREENWOOD said he doubted whether the relation between temperature and mortality from pneumonia could be satisfactorily evaluated by means of data covering so wide an area as those of Table IV (p. 51) and quoted results obtained by himself and his colleagues, or by Dr. Matthew Young, leading to the conclusion that the fairly steady negative correlation between the death-rate from pneumonia of one week, and the mean air temperature of the previous week (London) was chiefly due to the death-rate in later life and not to that affecting young children. Professor Greenwood also urged the importance of separately considering the rates of mortality in age-groups, and summarized some unpublished results of Miss Hilda Woods, which suggested that the mortality from pneumonia of young children was highly, of adults under 65 significantly, and of persons over 65 hardly at all, correlated with measures of domestic overcrowding, such as the proportion of the population housed more than two to a room. He hoped that Dr. McClure would add to the obligation under which he had placed the Section of Epidemiology and State Medicine by preparing a further, and still more detailed, paper upon the respiratory mortality of Manchester.
Dr. G. CLARK TROTTER (Medical Officer of Health, Islington) referred particularly to the point raised by Dr. McClure in distinguishing between bronchitis, lobar pneumonia and broncho-pneumonia. It was wise to remember that, in a sense, the patient did not die from a particular disease, but died "of the opinion of the doctor last attending," except in the case in which there was a coroner's finding. Thus, as Dr. McClure had indicated, the cases regarded as bronchitis, as broncho-pneumonia, or as lobar pneumonia, were only relatively accurate.
This, of course, as far as the paper was concerned, did not matter; some cases went under one classification and some under another, and the error was thus compensated.
It would be interesting to know whether in Manchester there was a scheme for home nursing and, if it could be pointed out, its effect in reducing the mortality. While housing undoubtedly was a potent factor, and the greater mortality could be ascribed to overcrowded conditions, it was necessary to remember that in the better home there was probably better nursing attention given to the case, and that there was a larger percentage of recoveries where the child was nursed and attended to with skill. The hospital treatment of cases was sometimes unjustly criticized. The hospitals received cases in a fairly advanced stage, and the mortality was necessarily high. On the other hand, when a larger number of cases than was normally accommodated had to be taken into hospital, it was necessary to consider carefully whether the conditions in a crowded hospital were really better than would be obtainable in treatment of a case at home with nursing provided. The removal to hospital of a nervous child might be detrimental, and, in the particular case, such a patient might be better nursed at home. These were exceptional cases, of course, but they were worthy of consideration. On the whole, the majority of cases from the poorer districts were better treated in hospital than at home.
Dr. GEORGE JONES said that the effect of overcrowding depended on the habits of the overcrowded persons; the Jews, for instance, could flourish in conditions under which the English degenerated.
